













The perspective about local stability of interior equilibrium point
-on some types of Jacobian Matrix for difference or differenatial equations-
(Shigehide Iwata)
















. $J$ $z$ $Re[z]<0$ .
$<1$ .
, Routh-Hurwits (Gantmacher,1959),
Schur-Cohn (Marden, 1949) Jury (Jury, 1974) . ,
. ,
,
. Iwata et. al. (In preae), Muko et. al. (2002) and
Shigesada et. al. (1984) . Iwata et. al. (In press)
:
$J_{1}(z)= \prod_{1=1}^{n}(-R_{J’}D_{j}G_{j})|\begin{array}{llll}A_{l}(z) l l ll A_{2}(z) l 1l l A_{3}(z) 1\cdots \cdots \cdots 1 1 l A_{\mathfrak{n}}(z)\end{array}|=0$ , (1)
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$z$ , $R>0,$ $G_{i}>0,$ $D_{j}>0$ . (Ala) (Muko et. al., 2000, 2003)
.
Shigesada et al. (1984) Lotka-Volterra
. Shigesada et al. (1984) :
$J_{2}(z)= \prod_{1=1}^{n}(\sigma:\beta_{i}x_{1}^{l})|\begin{array}{llll}B_{1}(z) 1 1 11 B_{2}(z) 1 1l l B_{3}(z) l\cdots \cdots \cdots 1 1 l B_{n}(z)\end{array}|=0$, (2)
$x_{\dot{\iota}}^{*}$ , $\sigma$ $\beta_{i}$ , $z$ .
, 1 1 .
(7) (2) .
, $z$ (









$X=(x_{1}, \cdots x_{n})$ . ,
$\frac{\partial f_{i}}{\partial P_{k}}$ $=$ $(f_{i}+D_{*}^{i_{i}})\Delta_{ik}^{1}+R_{1}^{i}G_{k}^{1}$ ( (3) ) (5)
$\frac{\partial g_{i}}{\partial P_{k}}$ $=$ $(g_{1}\cdot+D_{i*}^{2}\cdot)\Delta_{1k}^{2}+R_{1}^{2}G_{k}^{2}$ ( (4) ) (6)
$D_{ij}^{1}(P)<0,$ $D_{ij}^{2}(X)<0,$ $R_{i}^{1}(P)>0,$ $R_{j}^{2}(X)>0,$ $G_{i}^{1}(P)>0,$ $G_{i}^{2}(X)>0$ $\Delta_{1k}$
$\Delta_{tk}=1(i=k),O(i\neq k)$ .
$J(z)= \prod_{1=1}^{n}(-R_{j}^{1}G_{j}^{1})|\begin{array}{llll}C_{1}(z) l l 1l C_{2}(z) l ll l C_{3}(z) l\cdots \cdots \cdots l 1 l C_{\mathfrak{n}}(z)\end{array}|=0$, (7)
$C_{i}=(f_{i}+D_{1}^{i_{1}}-R_{1}^{i}G_{i}^{1}-z)/(R_{||}^{i_{G}i)}$ . (5)






$J(m)$ $=$ $(-1)^{n}( \prod_{j=1}^{n}R_{j}^{1}G_{j}^{1})(\prod_{j=1}^{n}\frac{m-(f_{j}+D_{jj}^{1})}{R_{j}^{1}G_{j}^{1}})\{1+\sum_{j=1}^{n}k=1\prod_{k\neq j}^{n}\frac{R_{k}^{1}G_{k}^{1}}{m-(f_{k}+D_{kk}^{1})}\}(9)$
$P^{5}=(P_{1}^{l}, \cdots P_{n}^{*})$ $i>0$ $P_{1}^{*}>0,$ $X^{t}=(x_{1}^{*}, \cdots x_{n}^{l})$ , $i>0$
$x;>0$ . $*$
.




. $D_{11}^{1*}<\cdots<D_{n\mathfrak{n}}^{1r}$ . $f_{i}=1$ (8)
$J(1+D_{11}^{1*})<0,$ $J(1+D_{22}^{1*})>0,$ $\cdots$ , $(-1)^{n}J(1+D_{nn}^{1\prime})>0$ .
$n-1$ $(1+D_{11}^{1*}, 1+D_{nn}^{1*})$ . (9) $m=-1$
$J(-1)$ $=$ $( \prod_{j=1}^{\mathfrak{n}}R_{j}^{1*}G_{j}^{1*I}(\prod_{j=1}^{n}\frac{2+D_{jj}^{1*}}{R_{j}^{1r}G_{j}^{1*}})\{l+\sum_{j=l}^{n}(-l)^{n-1} k=l\prod_{k\neq j}^{n} \frac{R_{k}^{1*}G_{k}^{1*}}{2+D_{kk}^{1r}}\}$
. $i>0$ $-2<D_{ii}^{1*}<0$ (10) $J(-1)>0$
. $(-1,1+D_{11}^{1*})$ .
2. (4) $P^{*}=(P_{1}^{*}, \cdots P_{n}^{*})$ , $i>0$





. $D_{11}^{2*}<\cdots<D_{nn}^{2*}$ . $g_{i}=0$ (8)(
2 $g_{i}$ )
$J(D_{11}^{2*})<0,$ $J(D_{22}^{2*})>0,$ $\cdots(-1)^{n}J(D_{nn}^{2*})>0$ .
$n-1$ $(D_{11}^{2*}, D_{nn}^{2*})$ . (9)(
2 $g_{i}$ ) $m=-a,$ $(0>D_{11}^{2*}>-a)$
$J(-a)$ $=$ $( \prod_{j=1}^{n}R_{j}^{2}G_{j}^{2})(\prod_{j=1}^{n}\frac{a+D_{jj}^{2*}}{R_{j}^{2}G_{j}^{2}})\{1+\sum_{j=1}^{n}(-1)^{n-1}k=1\prod_{k\neq j}^{n}\frac{R_{k}^{2*}G_{k}^{2*}}{a+D_{kk}^{2*}}\}$
. $i>0$ $-2<D_{1:}^{2*}<0$ (10) $J(-1)>0$
. $(-a, D_{11}^{2*})$ .
4
(5)( ) (6)( )
.
. . $a$ 2
( $-a<D_{11}^{2r}<\cdots<D_{nn}^{2}$ $a$ $D_{11}^{2*}$
. ). (11) $a=2$ (12) ,
. $a<2$ ,
. , $a>2$ ,
. 2
Jury Routh-Hurwits . 2 Jury
.
$1+tr+\det>0,1-tr+\det>0$ , det $<1$ (12)
tr , det . . 2 Routh-
Hurwits
,
tr $<0$ , det $>0$ . (13)
(10) ( (11)) (12) ( (13))
. $a=2$ (12) (13) , 1 (c)
. , (a) ( $(b)$) (10) (
(11)) .
(5) (6) (10), (11)
. ,
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